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PROBLEM TO BE SOLVED: To perform on-column 
fluorometry for detecting fluorescence from sample 
components by radiating laser light onto a plurality of 
capillaries simultaneously. 

SOLUTION: A polyimide coating of each capillary is 
removed by a predetermined length at a predetermined 
position from an electrophoresis start point of a 
capillary gel 1, which is an irradiation part with 
laser. The capillary gel is fixedly orientated flat on a 
glass fiat plate 3 with axes of capillaries kept in 
parallel. A laser light is turned to a parallel luminous 
flux by a first camera lens 4 and passed through an 
image-splitting prism splitting an image in the vertical 
direction and a combined filter 5 of four kings made 
correspond to the luminous flux forming the image. As a 
result, a fluorescent image is formed at a 
two-dimensional CCD camera 7 by a second camera lens 
6. A predetermined relation is satisfied among the outer 
radius and inner radius of the capillaries, a refractive 
index of a medium outside the capillaries, refractive 
index of a material of the capillaries and refractive 
index of the gel, so that the laser light is refracted 
less by the capillaries and all of the capillaries with 
are irradiated a laser beam of a sufficient intensity. 
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" '[f*ft¥tik] > -r f ^ !i - 7* i oflcliiN^ <fc 9 ft 

LT u- : trfigStSBti-S. tf5 'J— fA' 

fT£3l«cU {fefrStt^fttc^^Sffe^Sdry /AS 
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•* * 1 

%t<D**t?7 y-tcu-if^rafti-^^^ e*9 !l-7i/ 
t-^^ffi^ij-t-^ipffiiciptT/i:*^^^. huE«Sw* 

f ^ y — kbum-s^ <t ^iairts^t ^y y -r 

[t»*«3] tt**i3^8»#Ji2i;iE*<D**^9y 

#a« r 4-V^V** tr9 y ^^^*:R^rt^S«r 
*n,mi # , . . ^ - . e _ :i; ! - • 

^e^k)^ s^^tt^Jl^) J - sin" 
{ r n TJ^X 2 R n » Jf Iff n ^ { n ^ J 2 ... 
nj))-si n-'1nV\ A 2n;rri ^6.^°' 



(2) t^9-9 6 6 2 3 

2 

£ -r % * * f 9 y - r i> * nsmwm* 

— 7 u-f ««»»S5K^*5^^-C, mffEu-ifOilig-r-5 
ffiE**ir^9y-^*«W««as, JB«*n,= l. 
33*»t)n,= l. 3 7<oaBH«C*,S*Xtt«»ttt?*> 

«9E^ai:HaErt^aoJtR/rASR/r = 2± 
0. 2-C*>«9. HuEi^—ifOiaiS-rSmJE^^r-r t*9 y 
— 3ft«. B*f*n s = 1. 46±0. 0 2tfe55^7 
0* miieu—if^iiiS-r^BiJE^^rY fcT9 y — 

10 «ortas<oiaEjat.a<?>ffl*r*^ n ,= 1 . 4 o ± o . 04 
[M3ftfi8] w*«4xtt«i**5icE«<o*-vtr9 y 

fl&E#^-¥tT9y— <O^SB<ok«^, JB0r*n,= l. 
OOO^tfc^ IWE^^WSfcSWBrt^MSOItR/r 

^R/ r = 5 ±o. 5t'fc9, me^— if<wB»-rs«r 

E#*irtr5 y— jftS, J33r*n,= l. 46±0. 02 

20 -e*s«ie^f9^*»b*o. weu— -tf3ft«a.i»i-awE 
t ; 9 y — ortao«rEjK«<ojiif*isn > = i . 

3 7 ± 0 . 0 4 Tfc 19 x buESES^T^ y ^7 S YVfr 

3£Bo 

[ft*^9] «3RJS4X»IB*«5^E««>^rVtr7y 

fiftE#*^e9y-0^<Dj&®7^ H#r*n,= l. 



-ttft&KittB. 
IM**5] »*q[i^feW*«3<ov^-rix^lcE«o 

*Siai-6lWE#*^tf9^^b^iME«:R. rt^SS: 
r. HSf*.S:n,fc U ffi£ t'— If sftSiiiBi-SWE** 
■vfcT-9 y— o^aiJ^fflEKcofflW^Srn.fc U S9EU- 

(360/^) I sinMr/ (2R) } - s i n "' 
{ r n,/ (2 R n«) ) } + s i n~' {n,Z (2 
n 2 ) ) } - s i n' 1 In,/ (2 n,) } 1^1. 2° 

ft sH««r«fc"*-r t zftrnt-rz** if 9 "y -r w 
[f§*3S6 ^1 'fg#jg4 xrtK**s cEt^t tf 9 y 

WE#* V tT9 y ~^^^cokS7)< I#f$n,= 1 . 
3 3Hni= 1. 3 7 0eBHIC*S*Xtt^W*"C*> 

0. fflE^at-aaErt^awitR/raisR'/r = 2± 

o. 2-C£>9, bSEl^- ^f^aai"SfflFE**-r f7 y 

— JB9r^n,= l. 4 6±,0. 0 2T*fc6^7 
*rt>bft9, iWEu— 1f)J«aSki-5TOE#^+ tT9 y — 
COrtaoBaEjSESOffl5f^^n s = 1 . 3 7±0. 0 4 



v . .0 0 .9 , ^E^ffitaftEl^^ffi^lfcR/ r 



6 0 ±0. ,0 2 

t v->a i vie 



30 |E#*-Yf 7 11— AS. JBW*n,= 1. 

<t-A£3c V —V&P^P\^!&M.®JBtt$ i & n,- i . & 3 7 
r ± 0 .. .04 T^fc 0 ^ Ws^S?js7' ^ y/^iKyyWA> lb 

40' i t— gB* 5 ffi?iJ-r-5¥ffiO 1 oxi±2o9.ffl|^.J;-»>, fiJf 

v*.5.£ t.* t.f7D -x w^ji*«ciBig 

^ -t e7^ ; -^/i<.t't-sii*!wti;s?i^< *iie 
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* -y t* 7 y - ic fitne u- — r ± z rajt-r -s ^ t * <&m t -r 

5 * * f 7 y -T W ©SL*kKii£g Q 

f 7 y-r w«M»ii^eicio^T, fiiiie U'— ^ii 

ig-f-SHtilE'&^^f 7 y R, f*J*££r, 

(3 6 0/*) ! .s-fn H { r/ (2R) J - s i n ' 
{r n,/ (2Rn.) ) } +s i n"' (n,/ (2 
n,) j } - s i n"' (n,/ (2 n,) } | <6. 2° 

/<c5§i^^s§fc-rr t t-tz *V f 7 y -T U-f 
[f**«i 3] fft*«i oxttiif*«i iicfS«<odf-r 

iiiii-5fitfe#dr^t'7 y -Ort»0>«tR«>B*r** n ' 

v: .. : ._ " 

(3 6 0/i) i i s i'n H \,r/,(2.R) H-.s.i n ' 
j in/ ( v 2 R n',) ) j VV i n' 1 ? { n,/ ( 2 
'fnS f ) - s T nl { hj/ ( 2*" nl) } J.S 1 . 2° 



!n,= 1.' 33 A»£ n',=_l .".3 7 9@PM#>5zk' 
4 f 7 y -<Ortgi5<^^IE^SW®^A5 n 3= i . 

37 + 0. 04 t-*> 15 . Wf&mm&T ? v/i-ts. v/fr 
h ft -5 £ v 7 y -r u-V 



[fi*« 1 5 ] fit#ig 1 0 xi4M*« 1 1 »iiett<p^-v 
f7 y-r w««Hcjns6Ki^^^r. 1 dweu— 'if«>a 



= ll 3 3 frh n ,= 1 .. 3 '7 <^©BlC*)5*XI4e» 
'= 2 ± 0 . 2 T'^V/lilJIEV- ^¥wai@^5^tS45-=¥-y 



6] m*«i oxiits^i ncie«£ro*^ 

f7 y— T u-f®ttScib^g«-*Ji'>T. milE u— y-'^ii 

•5Btjfe#*+ 1*7 y -w^asoj^STiv ®!>f*n, 

= 1. 0 Oro^T-fe*), iWfE^-^irmliert^WJt. 
R/rzJ5R/r = 5±0. 5 "C*> fj , Bnf5U~-y-'<Oiii§ 
•T^I|{JiS#*-y f7 y-*s. JSJFf^n^l. 4 6 ± 
0. 0 2T-*>5^^^7^d^ft(7, HutSU— y-'^iii® 
■tZmm&** f 7 y — <af*9S&<aBfifE$g«<Offi|frJgds n 
10 ,= 1. 3 7 + 0. 04 T*fc •? v ffiltd.t&W&T if V frj 
5 Ky/M^ft^rir^^t-fs^+e^y-T-^ 

IfS*«l 7] fS#Jgl 0X»4l»*9l ll^fEeo*^ 

e 7 y-r wm^SciSSBi-^v^r, gtiiEu— tfwii 
ig-r^iitife#*-v t*7 v -(on&tDmmK ssf^n, 

= 1.00 ro^^T-fc t) . M&n-^&i: mFlErt^Swit 
R/r*5R/r = 3±0. 3 9 . mlf5 if <Oi§iS 
•T5i15IS«-^r^tr7 y-^. JlSf^n^ 1. 6 0± 

0. o 2tfc5*7^Hft!) v gtriEu— y-'^iiii-rs 
20 afiiE«-*^ t*7 y— rortscroBSffijaEew®«r^3i5 ni = 

1. 3 7±0. 0 4^*), S»IBSEIiJ!7^y/i'7 5 K 

t «r!fff8£-r5*-y t'7 V —T \<"cmm. 
-v if 7 y —<n>pt£ < 1 1— aas'^ffitt^E^'rt'.J ftSiE 



^isro^r^ e.7 y -Ki<- r -y!.Sr^.-r5*-v,.tf 7.y - 




30 >>&v4r^v-^ 

' ^7 y.f-icH(rfat>— H^fe*RWfcjs^fc^p.i?;, ^we 

l " : y^rtwiK*t^BW«nfcM*»'i^ * 



t. Mieu-W^-v-,^7 y -tcj: saw*:** <;l, 

^ fa ^ -t- gl. ^ -.^ Jja i U yj \i - 
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(3 6 0/*) |sin- | |r/(2R))-sin-' 
{ r n,/ (2 R nj ) } +sin"(n,/(2 
n*) ) } - s in" 1 {n,/ (2 n,) } | ^ 6. 2° 

9 y— ^^cojgEgcDS^Srmt U B5E f-lFas 

iii§i-5Btrie#^r f 5 v —<ofy^<Dm^<Dmmmi: n 
^, 

(3 6 0/tc) J si h" 1 Ir/(2R) } - sin 
1 {r n,/ (2 Rnj ) "} + s i n M (n,/ (2 
>z) ) [-iin^in,/ (2n,) } I ^i. 2° 

^*»fIo A/i ^ ...... 

[ o oo i ] ; ; 

-[ojTq'2]". ; \ ^ ;, v ; t ;; - . ; ; 

K Lt , m 'a>—? y>©DN Afl?#r$i{l<7> 
■B*qiA/V*«$ y p.NAllWf-Ctt, Jfcte«***lfcK 

•5 — awft-f-^ftl^f .-So r y^«»»»-C«U 0 . ' 3 m 

x, ¥fcV&jtoMm/>\&.ir--?&mMLX. 



[00031 ^iff-cii^syyuc^^ •? , mm*3i$i<o 

i6"Cf2> (Analytical Chemistry 

62, 9oo (i99o))„ *tt7y-y 

_tTftoTV^. f7 !) — ^*®^{*:|4:K !) 5 K 

^5 3 1 253 5 (May 17, 1994) )„ r<D 
^ jJSKtU Lfcffie^Kft V— «f let •) . «st 

w-f a i tic d n AiksE^j^^ Cr v\|„~ ! 

1 0 0 QA. ] "fE 1 9^^fisj(4 v ^•■y t'f y 77V^>* 
30 /^^*^ . (1^.8 ? t u r e , 3 5 9 , 1 6V' (1,,?.9 

1 SC7c*r6HC^Sd$-BrT, t*7 y — SrfliSlc u 

— *f^#tLrv^5„ ^2CO^«S||i, ^f^y-ru 
40 ^ ;>-^7D-JA (Nature, 3 6 1, 5 6 5- 
5,6 6 (1 9.9 3) . &ffl¥-0 6 - : "l 3,8 0 3 7^ . 

- aW.xl ^wa#^i*v 7 ,.y -<o#iEU*v * t am 

50 'Itlb*?'* 1 ? J*&m'tvf&Z. irl--T5 0 ) «rtT*oTl^ 
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r~ * 

[0 0 0 51 SS?fKSr»i6*|6UC^o< tJSE-Tc 

[0 0 0 6] i3roS^Jfii, *g»ro*^fcf7y-£ 
<8m.#nzx.*-ri/-rz ) -ktjL< „ f7y 

*g#W*-V f7 y — W^rJT^JXtCl^^FmWU-CV^ (A 
nalytical Chemistry 6 5, 95 
6 (1 9 9 3)).. - : ; 

[0007] w,a (on&m^ti^ \*T"Wt**s yvKu 

•r t*7 y— «L-CJ9i*-LTV A -5V<An a lytic 
alChemi.st r y-» 6 6; 1 4 2 4 (1 9 9 

.4) ) .. • - s-g;:- ; ; . / - 

■:(0:0O8| - a-, #»*\«Sr s* v :£•> 

* f 7 y -T. W * * * >^3ttfiBlSr*^ t" 

7y i -.i*-^onsjw*f/«c5fc«>. i*afc«?.o*7t^ 
tbKg-t-sisp.aav i.#w*-v try y -Sr^ffl^sii^ 

f 7 y -r w t&mi-zigr&.mftnt^*? Atf 

[ooo9l l^^-rf^y-fr^iiSHS 
«:;•% nX^r.lctt 5 15 if.'h ;<C -5 - ©R 9 0 tT 

i m<n***^m^ttmtm&-r?**£^\z¥*$< < 

[ooi o ] ±&&z <o&&m<r>*c*jf"7 y — t c j*4 -> 
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SSftBXtf. *'^*yJ*-£j/tnm(»m'&klt%iLX. 
mfc* X'&WcZF iz. i o TiS-& L * ^ i p 6 tz «> \c 

10 7 y-y^4'-e<Ol«lS|. fi K^w^t!j^^/h$lMi. 

t\ -totapi-fissm*^ try y —VfrfrtzW&m*? izm 
loo i i] jLie^3, fS4<om^m-c^. *-vf7y 

-l^SfcOJdfiSW^ixSi — 4?ft&Bt&1&T-r*tz 

• [0012] *«W<PB WJ*±l5Ufc#a©P^JS«r*»r 
20 -rz>fttf>iz x - ^-v*7A«3tH-iffl«-?f*v>/j;!jsp>, 

w^-^f 7 y— ^ttftK^Y^-f, *>«vs*i — 
•tf W:a ,<«Ck«>4r.-y try y ~i:mn 

toiz&imz.v—' #m»ti,x % mm<o** tr y y— 
m&&fi>h&^zikifc&:nKMzm&iz—&L.x$]-ffl 

X-2 5*-rtryVlr.T.Vr<C. «M*Ib«eSr««i-5 r t 

!-£>2>o r: . - - {'A s .:'- i ■ n i ! (- 
.[0013] f • ; •■ r: . ; ' ' n 5< S ) 

«• . r ^7.y ^jc^-tfTt *MSt-r:5 * 

,-\ 5f 7 y -T *4 «*«c»illtls*JV.>-Co ( k-r.lf 3t 
•i ^fe :> >WBvr> * -r. f 7 y — si," :( 2 ) 1 — -9 s 

% . jiia^* <:-t t> -r-ecisia^j-r 5 w-&<n 1 ox « 2 

7 y -icfiatt-rs it; ( 3 ) f 7 y — cp^s. 
. rt^s. *+f7y-Mroif©iJf$, #*f7y 

y-lcJ;6J®^fSr^/h$< U ^"CW^r-irf 7.y-J- 
v +^/«cfSSSr*-*-6 w-— tf3t*MAt-riiix.. (.4) * 
-v f 7 y — r isj&t* \s—tf%<r>7**-* steW*. ? - 1 

m&<o*x tr =7 u —j- u— y!7tsr*ew«wm«Ftc 
.. BStux. ifsw^-^-^e^.y^-fSrScid-rsi^^ 

> «.Vrr^**^*B*.* < t«fe-«l*?B»lil*?lf iBO 1 
<o*-v b"7. y Tr\cm»t^b.u; ( 50 ^7 D —T 
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" * 9 

~C$>£ 0 10 

[0 0 14] $e>K. M^tt'7!l-7KIS 
»S)^gli. _Lf24#& (1) rt^fe (5) tcAO^T. 

(a) y-<Dis-^yt*mmzthZi$ft 

±IEU-if5t2)^ '>#<<bt>3oo 
S^^JBlFf^SrfcofflESSrSiS-r^Ct, (b) ±12 u 

tr? y— *>**«*rR. 
9 y —<Dftu<Dmm<om9rm& n rf-u; v-u* aneasa 

. ;> ^v ■>* ■: \ :• - - ; 20 

V^3 6 OXn) \ s ! i n i'r/. (2R) } -sin 1 
-Irh.^R^ j K+^fh" {n»X <2 r 
; nJ ^ts^^h-V'lrf,/ (2 n,) } -| ^'6; 2° 
*Sii«*«lfc"t-r £t>fc-5lM*, *( c ) (3 6 0/ 
jc) Isin" 1 {r/(2R)}— sin" 1 {r n % / 
(2RnJ)) +sin-'(n 1 / (2 n" 2 ) ) ] -is 
- i n^{n^-(-2:ri v ,) i)-f ^ 1 2° ■ -*'*§3««rSlfc 

-M<oa&W&; JB#T*£n,= 1. 3 3^^n,= l. 3 7 CO 

^(OttRX r jftSR^f « 2 ± 0 > 2 "Cfc <?\ U— if ft<D 
a ®J§-^5#^r^ fc*7 y ^^®Sf^ri 2 ='l 1^ 4 6 ± 
-0. 0 2 -C*>553?if 9^**6*0^ u~ 1f3fcri5iii§-r 
^*^^lf7y-<0^0^®(OJS5f^5n 3 =l. 3 
7±0/ ,: 04t*)9, ^<0®Ea7)5T^ y /UT ^ K^/U^ 

?>45;i;- -(e) r7toiiiai-^#^r-v if? y- 

O^SPOjaE^S^JiJf^n,^ 1 . 3 3^5>n,= l'; 3 

S<OitR/r^R/ r = 2±0. 2T'fcD, l^-1f3t<D 
iiiS-t-5^^rir y — tfi. JS#T^n,= 1 , 4 6 ± 
0.^0 2 •efes^^T^^/i D ; l/-f *^iii§f 

6^^^9i) -<o^n<omn<ommm^n 3 ^ 1. 4 
6 ± o J o 4 -es> •? . ^ogjEgTis^/uAr^ ~k«:Sa * 
*fcr* !l*/ur ? K^feffsr-i:; (*) \>—-*fyt 
oiat5#*t f7 y ^<D*fflo««d^fflw* n , 

6 6 ti&95jx*tb <9\ -±IS^#S<!:rt#goit r/ 
r MR^ t =£ OV; 5 *) J i>-VftO>m^^ 
**\?7 y— ®#fsg n \= 1 v'4 6 ±6: : 0 2T*fc 

y — OrtSP^jaf®<0@©f^^n,= 1 . 3 7 ± 0 . 0 4 



- 9 6 6 2 3 

10 

(g) ^-ifTt^iiis^^^^^e^y-^ge^a 

(*3^cOlfcR/rriSR/r = 3±0. 3t'fc^ \s — if 
3tOiiigi-5«-^^e7y-25^ ffitff^n^l. 6 0 
±0. 0 2T*$>5#7;*a^&9, ifTt^iiig-r-5 

^t^y- <ortsc^aco®»f^^ nj = i. 37 

[ooi5] ^. - 

E^-r^^r&j^e>^-if 2^#tLT, ^so^Ytf^ 

( a ) JiV %K^ir "tT9 y — T u->T i 

: (b). tt^ >*:<Ot9iffimX'&>Z> 0 U — If 2 755^tt$tt5 ; S 

^r-irtf^y-. fcL<(i^giffl^^tf^y-{cSi^^tL 

^ y ^ov>i*iid>-e*>So:' 2 ^Ktt^fts^&o 
^r* tf 7 y ^ii^v y - tfc^i^i^ii, w 

Htc. ^^V^y-y/ui^^^Scib-j-5^^ 

40 k.([6o 1-6] m\<nmmmm) ^mmnt± % - 5^0 

^7 y — 5 D N AJfiSE^Jft^^ 

" Ye 2 (iii x 1 5 ^^>^r -v y — y/u 1 <d^^ 

^ ^o**^? 1 12, SJSOcm, 0 . 2 

mi^^^^=0 % -l mni)V f^S0\ : lWm 

r =0. 0 5tfmP^>«H«X* *(JB#T*» 1. 
r 4 6 T -\Z<'&t&m e&X^TM*} <> l/7$r^4%T 
(To t a -I m o n~o mer cone ntrati 
50 on). 5%C(Crossl inking mate 
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II 

rial concentration) £>ffig£OT ^ 

= 1. 3 7) 0 H&&AM<D**¥7 ])-j£$liXK> 3 0 
cmCO{i@T% f^lOmmC^fcU, &3r-*fc°9y — 
<Z># y -f ^ KSg^lT u-if.K^^: Lfc. §2 
co J: r<o*-v y— yyU5*fc*;h,«x*irtr 

9x~hz mffim^i. oo) o 

[0 0 17] I3i^ S3feWfflffi#<0** fc*^ y -ttl^ 
ffil:/ < £#r®IgT*£>9 x YAGU-f (5 3 2 niru 2 0 
mW) % S(/He-Nel/-f (5 9 4 nm, 10m 
W) Zmmz. Lfc&, t'-A2(Dg^0. lmmM& 

yt<Dnm&. y -y/^e^j-r^5p®(c:^uT 
^-r <t ^ \t s i&ft<Dnmz. p^^mm. 3<dri$<dw 

^2*^7^X6t\ 2^CCD^/77l^ftJ 
-£*i 0 #*5. rco^Tt^SU&fi^^^O 2- 2 6 9 9 3 



12 



10 



20 



tf 7 y — ¥ tWWiflk^ 1 0 0 V/ cm ( 3 k V) <D— 
m^S^2^fnJtraLT^f4^A$rtT^o^o ^<£>*£ 

[0019] 100V/cm 
(3kV) -Clft3l*raffftofc. 2&5cCCD^^77 
"Cftfeixfc 4 jlfclwWJEt-S 4 Scoff #«>«FlB*<k 

7&^0«?t^gli, u— lf<QA**1-5W0>** y — ' 

[0020] (^2(ommmm) ffiwtt'7y-c 
mix, ioa$(ofiv^i — ifflattsrii^-rsfcfe 

jsitstLfci'— y-*tr- Aiii ^7 y- 




>h«0> if if— a 2 o.i ^iO^^X^ .y — Iz&zmVr 
^ 1 V"— ( CO*fibSrt>o l^o^r J r y— <£>#r®£r^U (&' 

^ j po 2 2 ] y r&Pg&^g oVpW^jin 

'ttH 4 75^! ; 1 ) t^ibn^o /cCfe,' 0 ite^r-r 
1^7 y -^gu^fflES^^^r^ tfy y -^AWft 1 1 , 
40 0 tvx*^ ^7 y -^as^g^^^r-y tr^ y — co@ 
^f« i 2,. e,te*^e7 .y-TO^^t.t'7 j;— 
ffl^kir^feXitft 13, e h4 ^' y — *t^* *b 

y -rtgisog!®— costfr^ ste*-^ 

* 7 y -rt aofflEff ^ ? y -*t^^X*t^ 1 

* ' ^oatffft 1 6 , ,0 ,ii^VW^y -ttW^e>>-y e 
1 9 y -A^iig^foAit^i 7 . e ^y- 

* ^bWi?^ !; ri ^iKS^ffl5fft 1 8-e*> 

50 [ 0 0 2 3 ] 



BA^nii. o#. ^-^^#^811^ 5&x~mm 

" [ OTO 1^81 Sffi^DN A^lSfO^SE^ 

1 3mpl81?*5 0 IiSi$K>cDNA^3(Sfk»^li, 

3 («***ia[*5 6 V 5 nm) I TR l f c" 
580nm) s Texas Red '(ffi 
615nm) , Cy5 6 6 5 n m) 4:^ 

KUfCo r^T% S5tftCy 3. CySIt /<>Trf-p^ 

KTt^5**ff^ TR I TC, Tixa's'^Re'dttt 
ttT2»:7cCCD*^9 7(Cjfete^n-5«tp(C, '4ikc0 
JBlcJzoTl 0^(cS)^LT«^JKSr^/wAr ^ K(c 

e«L^ 0 s^co^Vv^y-y/uo^^tLo^a 



(8) 



13 



4*B3¥9 - 9 6 6 2 3 



[ft 1 J 

A0= (e ( -e s ) + (e,-o,) - (e s -ej - (0,-0.) 
= 2 (a - e.+ e,- e,) 

omm&m^zk. mi) (&5) ma&i^ * 

s i n 0 ,= x/R 
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(Si) 



* (ft6) 
[0 0 2 4] 
[St 2 J 



[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 



s infi,/s i nd!=n/n, 
s i n 0 ,/ s i n 0 ,= r / R 
s i n fl,/ s in0«=n,/ni 



[&3] 
[&4] 
[»5] 



(ft 3 J 



(ft5) 



(»2) 



(ft4) 



[ft6] 

A 0 = 2 { s in" 1 (x/R) - s in' (x n,/ (RnJ ) 

+ s i n" (x n,/ (r n.) ) - s i n"' (x n,/ (r n s ) ) ) 



(ft6) 



*** - " - •-• ■• ' - 9 W S r © 1/2 ©^fc'ltiiUlfc&f k A» L. 



' [o o'3 oj _ . 

^\JtiLpb J&To TV ^ IP *> „ U— !f f— i<D^«- [ft 7] ~ S "' 
s G { ^.'KA 0 I = (3 6 0/tc) I s i n 1 { (2 R) 

^<o.j^^ s i ..»;-Jn./.,i2n,) } i _ ; ; /.:. o^) , ^ 

1 0.0' J 3 1 ] 9^ r §y7 y-©^^itSWS: ««> (1/10) WJt^fcS ri.3»s. N*.B n <0^,K , 9 



/2co (7" (10) -1) fgjUT-C&ixtf .fcC^g-VM 
x5;tiS.t#,5„ IP*,, (ft 8) ^4.l >v ; 

[0 0 3 2] 

[ft8] 



NRA 0 I iCttJ^ ^.x.t>ji5. N*B(0*-^ y — 

. ^ . _PNR A 0 I =S {/■ (1 0) - 1 ) r/2, . - (*8) 

(&8) ^**«>^> tT5 !/ -04:Eiai^afi*#i: iVSt, («*8) 14 | AO | ^6. 2° t>«cb. .(«.7) 

C 0 03 3 1; £ jR&Kt&mt'fZ***? V -<o ' , . ' ! 

5 *k±Jn$ i >* .Jt.^sl" ^> try y -<o*i-« ,[po:3 4r,' 



(»9) . 



l*B^^rt 50 f7!i-t^l/f-MO (1/2) «±-C*>*r"t 



(9) 



15 



^¥9-9 6 6 2 3 
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fiK N^SCO*-*- try y-T*CDJilE(^^®)e^WT*fc5 * {0 0 3 5] 
t-tzt. r<o*fttt, (&8) i|H)«£HcLT. mi [»10] 

0) £#5 0 * 

iNRAfl |^ 1/ (2) -1) r/2 - (&10) 

N^5, SOT/r ^2S:%SLT, I AO Ul. 2 ^ [003 6] 
° tft*) (SC7) ±EBH*Bfi*«=li 1) [$H] 

(3 6 0/tt) I s in"' { r/ (2R) } - s in'' { r n ./ (2RnJ ) 
} +sin-'(n 1 /(2n ! )) } - s i n { n ,/ ( 2 n.) } | S 1. 2 



H5tt, I A0 I <D&it% (S&7) fcffllr^-CfUTLfcte 
*-CS>9. ^rtt°7y-^gR = 0. 1 mm. 
gr = 0. 0 5mm, ^ 1^7 !) - WffiSr^ (n 2 
= 1. 4 6) <t<K£U **\fyV~-<D9VU<DmW*Zz 
%L (n,= l. 0 0) . * (n,= l. 3 3) , RXf*5$t 
(n,= l. 4 6) tfefeLtzWi^V), 4-* t°y ]) -<D 
ftt®<Dhn<Dm$tm (n 3 ) 9*fklC»i-S I A 0 1 <D 

5 j o' 6' f f ] ; fpttm&f *>»£v n , = 1 . 0 
"•• 0'^^M)-'? 4 n V= J I . / 3 7 "i[T ? !)^7; K^/W) "C 

- 4 £i'|»§^« 7 l*| A e J..= 6 .;'4 8\ 

fc*«f ( n 1 , = 1 1 3 ¥ f J 1 ? J A % ') = 1 2 i6 £ * 
"=' 4 

v 1 6 K 6 3 8 I '(»7 ) '"fc i S«Wf*» / t 

■y f 7 y -^SBiSr^c-eSSfc-f 05*sft t> &v \, 
' | r A e TSvA'sV^fifc^fctt.. B5«>b. T? V A?T 
i'W/l'<Vm9f&$: n,= 1 . 3 7 tj n ,= 1 . 4 01; 
-h^-^T-^KliMv^ i* (ft 7 ) * T? n ,= 

" i. 4 b i ^tcti | V e i = o. 1 o ° ; t'*i*> \ v 
'.a*fa J ''jxs ! <7is. r * y /£r ^ Ky/W5>®»f^sr±# 



20 



40 



... (S11) 

rophoresis, 13, 484-486 (199 
2) ) 0 hT? V/lsT* Y¥^<omS\^ 1 . 3 

775^1. 4 0(d±S-^-fr^(Clfi x 1 0%=g^CO^/U^ 

[0 0 3 9] El 6^, 0 5O^Sr#5K^ffi^Lfc* 

R=0,.2 5mm(^lLfc^ ¥y V —(DtV 



^r-T try ]} I — (Drt^S r tt^^SSI^V^^ 2 ^?* 
^ ^ 2?" 5 f&tC^^^i ^"i'.T?, i:"0 0 v n,= l. 

§ 3* 3 >y b'Cx^g(Dtiibfr 

-So *<OJS*. 7^9^75 Ky/^Mf*n',= l. 

-6) ^mM C£^ff f .r; ***** 



[ 0 0 4 OllE 

= ir'4'6-e; 



1 7 "'*f-yv9 vj^totmttmifimni 

1 . 3 7»^ ^5 T tyWr €h'?£x'3b5 b # , * -t 
; tr^' y ' ^8CtfMB£\ ! (JBW¥n,= l .' 0 

: o)7{S!®&© (a¥^n,= i.' 2 8) . * mvrrn 

n,= i ! 3 3)' t Cli&£ii. y-<o^2 
Rt^S2 r<OltR/r »C«-J-5 | A.0 I <D^kSr, 

*&ro&K#£^ <®ifrSSn,= 1 . 0 0) T'fcS i: 
R/r *Si^6. 'BOtS. I A 6 I 9. 
? R>" r WffiTi «£ I A 6 | l*J#*1-5„ @5. 'i6 

8 
R 



Jt^T^tl^fil^. R'/r = 5-Cli | A 0 I -'0. 



'7°* R/^Wri'rA'ei'-eT 4 8« ir/i9. 

4'«>£t, i 



c 3" 3Y J $i&€ tis r'Xt t>m i 



f A f V'l Y tf^J>tV*)^ " ; RV7V«i&0*: i t'V- I" A fl Hi 



m*-t 5. ja^fijffl-c'^Vv if 7 y --c«v 2 ^ r/ 



li*B)SftS:(&T$-&TL*P^^»5*>« (E'l'e c t 50 rg'St^; V: = l 



4 i «r , jfir'-r%*'Vtr7 y -i± 
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(C. R/r = 2T*li| AO |=1. 2 6° % R/r=5 
T'liUfl |=2. 86° t49, R/r = 2^)©^0 

Sf*n,= l. 28) X'&ZtZ. K/ x = 2<Dt%. 
I A0 |Ht«/J^ft«3^ % JB*f*n,= l. 2 8£^nh 

[0 0 4 2] B8(i, H5«>»*Sr»SJS(ciBESLfcft 

R = 0 . 15 mmC, ¥y ]} — W»*Sf<DJB0r*S: n 
2 =1. 46Hn 2 =l. 6 0fcl£3ELfc»fr<O. 3r-y 

tr5y-«>^»«)ttEjt«)jB»* (nj o»k(c»i-5 

— O^tt^jttEKfcliLTSUTV^ao ®#f^ = 1 . 6 
0S:t o#$Mc V , (ft) 9 J: 9 ?85E $ tt T l^P 
HM5 3 (#7^a#) tffcj; || i8<?*$mttH6<Z>& 

*ira« v 7 9\fvT\ ^y^pmpfmn^ i. 3 7 

fc».lg T * S,iA»Srffi« ~(n.=;i , b 0) 

. . [0043] '^iie^ffiTw:.^ 5 'j&<d*£ V.7 y T^' 1 " 

9 ) 0 * * ^ 9 y — ^Vwttl 1 fi 1* 5 6* cnu . 2 

. mm R = 0 . s lmm). %v rtftp . ^ 1mm (f*9 

; ^/.r = 0 . ^ (n,= 1 4 

o t a 1 mon ome,r c,o.n ; c,e,n t r a t i o 
n ) ., 5 %C (C r o s s L i_n k i;,n. g mater 
ial concentration) <D%k8E<DT 2 V 
A'T.S KtftA Ltf," >Afci*T«« Lfc (n,= 
1. 3 7) „ _LfE<OR v \ r n„. n I% n.tpttSr. 
7) KttA-TSi:,. I A6 |.= 1. 26°.ii5„ *H 

JSjgti-eii*-*' t*7 y — «t s jstff ^ < . 
, ffiaro^-.-r t*7 y—*«8^f, 3 o cmcopLmyl S$ l 0 

, f.-^ S^^ u .0.ji mm < s/^jCfiJ jiT^i) U * 
< : n , = 1 . . 3 3 ), . Sr JSfc U fc^ jt^f ai-feyu 2 5 ^ 

t*7 y— «sicss:/«c»fffiia?r^i- 0 w<owrsiaici*>v^ 



(10) 4$§gjp9 - 9 6 6 2 3 
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,= i. 3 3) x-m^ixx^i, 0 imi<oms&mm) 

Ago. 1 mmldgf 6, ^Tfctrffl-fe-yw 2 50S^M?r^h 

* -r tr? y — y/^ge^sipffi^^L-rgjg^fs, 

7J^^f7^.^E«3$riiL-C>T't5«)^Lr, 

mmxi*. ^3ttfai-fe^2 5oi>SK^*rw7j>P)«}fig$ix 

v \. 2 &7c CCD*^? T-# e>.iifc. 4law^ic:^-r 

[0045] ii i at, v^iatostt-c^iifenfc'b n a 

,-*>:.X 5 *> , X e. x a ? " R e ; d np^SE $ ixfc A 

30 -< 7"— 1. 3 0tt^ tt $?^Xi^4<i^H^^ 
UTIr>5 ,(^«f L'fcftRgf 5 ^ t h Clf^^M 1 3 

y — #4'sr* i. K , , ,'2 .^3 ,^4^ ,5 o,tt.^? y 

' > y - 1 lei, u— »f f -- Aj&AJtu.' JJcJf 

f? !) — 2 ^tr?!)-l SriiiS bfc u— ; If f 

-a^a^l, — sic. =¥^e?y 

-.1 4 Sriiig Lfc u— »f lT-Ai4SA#t-r 5. 13 1 1 
tt % u— »f f — A7Js^lUJcAlti;5!^.W , 7 y- 1 A»f> 

.^y - 5 v <o tr-^ .^ji, y - r©i /.3«t 

7N= 3;3. 0^fc$ o ,- '"T , ,'■ I', .- j.,.. ,• .. ti . 
50 [004 6] ft&'<D«5t»-C^K$tLfcW^^COm^» 
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TDNAfiSE?i|^^Mt^t 0 SI IT* 

[0047] (* 3 (ommmm) ^mmma. m 2 

Srg'A/£:4%T (Tola j monomer con 
centra t ion) x 5 %C (Cross I ink 
ing material concentratio 
n) <Dm&<OT? V )\sT % Kiel 0%O^UA7 * KS: 

y — y/utofi^* * (g|2<D*jfeJgflg) 

' r ^ y^r < Ky/^o«**te n,= 1 / 4 p * -c 

^<^-(i^ f ' (&7)>b..;;tA 0 r=o.' 1 0 
^:tnn^ti : ]&Tic&m-i-z ~m4<on&jei&) t & 

>vVy - iV~ V— Vi?— * 2 rtB&f cL^**«r-ffl' 

0. 2 5 m C m) , 'WStO^l mml^^ r*^ 0. 

0 5mm) K t ^m^^ ( n»= 1 . " 46^ U 

1 O^O^r^e^y— \<D&m±* Hi 2©J:?*£;tf7 

3 ±\Z 0 . 5 mm trV ^T*. ( 12 3 t ffl&fc U 
T. If 9 V -«i 

a (n ,= i . b oV t L)t 0 ;r.tte>«^^^*f*tt ' 

(^2^Jfe^ffi) l ^k< l^-^ ^^o '^7) 

" I: a V 1 =V. * s 7° j£ tf > -v: y -ic<fc * 

9 y - e'jiut $ tt5 uj-if*»ff^^t < w 



(11) W9-9 6 6 2 3 

20 

N A *> — y>^iS^^> 9 Texas Re dtgS 
^tt/lA/S^^m^ScIft^^-^-Cfo^o r turnip 

•v — frbllfol 2 O^SS^T'COA^t^^^^^ — VSt/TL 
(#*fLfct*»ttl 0«tt>lC«!»t»«>Ml 3 
m p 1 8 Tfc^) o §13, 014 <0^m<D&&\^ m 

1 1 tmm^x^? y u—ifir-A 

2. ^rt^7 y-i o^witc^tt-r^o ®f&<ota» 

y - 1 ^iiii Lfc if t*— A^^r-y y — 2 (cffitt 

^r-y f^y-lTJ^^r^t^y — 9^riligL 

fcu-if tr— A^^f^e^y-i otcffitt^tt^o si 

3, lull if ¥—J*frWcmzm&i£ti'Z>* J r e 
7!i-lA^S^^rtt , 7!J-2 % 3, 10^ 

t^5!)-i:t+»4S/N (&&S9 1 ^x^lf-- 
> t^*5^T S/NIi, ^r-r y — l'"C 2 3.7 % >+ ^ 
20 7!J-4t2 3 7, ^rirf^y — 7 T* 1 1 o\ ff**?? 
y - 1^ Of 1 4 2Tfe S (3r-* tf 9 y — 1,6 "CO S / 

j [0 0 ^^b;i^(^5 0SIJE^IS) .*l|j»»JS^Jf| v - 4 

0. ! 3 mm' R = 0 . 1 5 mm) \ 'rtjKfc 0 - 

' 1 mm" (rt*^. r'= 0 . 0 5 mm) „h< I, i&tjg? V 
-0«-^<OJB^rm<in»= 1. 6 OT-fc^o^JPr^W^i 

Vc 0 ' («k. 7.) Jft>€> . I A 0 1=0. 8 4° .itfk * *W 
'•'^'i'^Vlli^tt) I A 0 I = 0 . '8 7*;j:9 

40 V— if ^^Aici.o i o^o^f-.-v f = y — tfSr^M-rs 
! .^«»*W«wicWi*«^BfiT?t^ l. pjmvtm* i 

r '.logo's rj'^'Cfie'olltt^lS) *lll6«te'-rN±» 'BU 

50 fr "0. 1mm) ; ftgO. 1 mm (rt^. r=0. 0 5 
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mm) (D^mzft-f z>**tr?})— (^affl^te 1 ^ V 

-2 7) . u-lff- J*2*&m^X1&it$:%tmirZ>t® 

MO. 5mm <*¥S* R = 0. 2 5m 
m) . rtgO. 1mm (f*^@> r=0. 0 5mm) O 

^te£=fn>-5*-v tr9 y- (»te7y-2 8) a> 
-2 7 tnmm*v \?y y-2 8 irsrs^^-frr, m 

3. 13 1 2 tl^eiiCLT, #9*¥®_bM0. 5mmt 0 

y^x\ nm** try y — 2 8o^wicft*>, 

m** try y - 1 ffsiffi"** y — ^^ttas-tive 
tL-&-r^<t Pi^r-r ^7 y — ©im^-rax 

i>*3* (n 2 =l. 4 6) T-fe9. mffiffite, ^#>Wm 

[0 0 5 2] m**r y -(CI*, £te£d£ 
»>^TSr^^f4%T (To t a 1 mo n ome r c 
o n c e n t r"a t i o n) % 5%C (C r o s s 1 i 
n k i n g~ m a t e r i a 1 c "o n~c e n't r a t 
^ i o n ) ;ofiS^)7 ? y /U7 ^ KjtttA'Ufc«y/WkS 

v [0 0 ^ gfJBO 

;*ffl A ^ is ic 

. * * y r * tfsoffl * if ? y -zpmmdmf>- h 5 c 
; mofttB-c, m z i ommtfefc ? mssm * v;tr9 y — 
M^?y^ - Kk«sr^«>»* u-ci c ;hjp<fteicia' 1 sic 

^SEKtt (25 + : '5 ) 'cm = 3 o\0^££ . "HK fit 

^ y. -^i^®^i*+5>«c/j^' l < uV; '£VVv7 y - 

S 9 <pfl5tel*. ««QIS3 ** t 8d»;tK vy *^Jfi^fii 



(12) ^§§^9-9 6 6 2 3 
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^tif7y-^Sr^LT, ftO^«c§|-r6?fai5r 
T*#. ^^hSr{£®T*#6 0 C O C i l**HJfi^flgO t> 

[00 5 5] *Hffi?KflgT^ffl L*:, S 1 5 {c^^^r 

^ tr9 y — ^M^gi-Mto2i^^t try y-^ 

^«fi£^tt5^r^ tT7 y —Sr. laiOT'tft^Lfc (^2 

[00 5 6] (^7 (OHJS^ffi) J^± (m 1 0**6^ 
io fig) (^6<DHJS^ffi) k ¥li, ^©JttcEjnj^tLfc 

^ y — WiSrii.5 <t 9 (c u-if K'— ASrfiHiti-S«* 
ico^Ttft^L/c;^ (iKOlWi) (meo 

%t**r\fy y-#^il^ J: plcu-if tf-ASr^-f-^ 
«fiKi:UT{>fti\ il 6 (a) Iff- 

u-if 5tS:S^ UTISIWlc Lit u-if3tr* 
^SV^) ^"*SWjS2 9/;Xt)t3 6- 1. 3 0- 2. 
20 .3 ^ 3 (C<fc D v ^ y - 

^'^isX^icu-^ n 

>i;5«/«^<fc : 9\> ^^^Kr^^2;-;i^ ^2 r^;2 j $*ti 

0^;6 V .(a) ^ j^)^m4^iK ^ 1^*16 
;^p);>^'^C^^ y 

30 t .tr? y^cfiai^^ c 

*a*Lv%; si-. " 1 (oMMi&Wi) a»6' t '<ss6'©* 
if K--A2,- 1 a^'tfiiMfc, -if 

. u-if tf — A2-2 *s^trmSc,' Xttft'o u— !f 3fe 

50 »A^*«^V%^ffiffkKWnicR4W^ 



(13) 



#ffi¥9-9 6 6 2 3 
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izmmx-kho t»7) *>e>, i a e 1 «**+e7 

y -<Ofl-g 2 R . rtg 2 r ^iX^mifiT-gt* SWT'li 
£ft&<Dit (R/r) tf«Ut*Uf, li^«l<OS5bm^ 

[00581 (i9 onmmm) w± i wntfe® 
ztitm-rzm&izi). a&7) tr 7 

y-y/K^ii. u— «f t'-A<oS5f I a 0 I ^^/Hk 

•So 

[00 5 9] &&lcfKl|iK#S89!£H«>i-5 i, 

7 y-r wa^iftKi^g^isvNT, H^y-7i' 

-^t-7y-i-u--if7ts-iie«n4ra^^>tbT. 
•r f ? y -f^m-r^n.^m.^h^-r^^mw 

jg6 1 oxii 2 -oioff&fti 9 L-r^if Sr. E^iJ^M^^pff 
jy -^'cS&Sfclgtf^J^ f 7 y -<D#i|s||i>JSt(T 
SrfiSJE * -tirT J i>-4if * f 7 V -lc £ •sfesf.^H 1 ^ 
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V 



[0.0 6 0] ^ / 

MfcftSmid^Tr *^7 1! — T W if 3t 

V«rfT& //< ,4b'*» * 1r.-tT9 y — fc V 

[@i] ^fflw-itfefix-ife^ ^— 5pffi±(^E?ij 

^ttaSStW^^K'^y-tcirospffiirJPtTT-, SWfifc 

(a) y— ruwospffieu (b) ^r<z> 



[02] *s9ia>sii wHtS^ffiT*) , 5*<Z>=*-ye 

[@3] *3B9J£>s* i nnmmmx'ib') . *+e5!i- 



[04] *%^<o^ 2 <nmmwmx'*> y % ^sr, i*j 

u-f f-A© l #£>4r + f? y — l-«fc Z>mVr<om^-i: 
^-T0. 

10 JBtffsg, SU=*-yf 7 y— 05^SC<D«E® coJSSf^t, * 
f 7 y-y/K-iS u~if3t<0®WW7C#^ I AS | 
1 Sr*-T0o 

[0 6] m5<om&zmzmz&fe^tztkifr<Do*>. * 
•vf 7 y-<o^s^^HLfc^-g-<D. ^r-rf^y-ro 

^ f 7 y -wfl-SBoS-SEff Kgg Lt^ti. 
[0 7] *t^7!»-©^Strt^©Jt. XUt^ir 

I <O^<kS:^-r0 e 
20 [0 8] 0 5rofe*S:#4^JC<S^Ufc*#«Op.* > , * 

st^ie Lfcia^©^* tf 7 y — (oft&fomwomtiTm 
[09] ^dm<pm2pkmmmx$3<o . ^2ic^-tm 
fi£**i-0. j ! ; 1 ' ; 

[0 1 0 t 0 9 <p^7ttf®J-lr/K?5giJ^O:fr-fr K"7 y — tt 

[0 1 i ]'^B.^«>jB 2 <D|itSJK®r-#Pi*l-fcDNAv' 
—T^7.1^^k<r>0 *>, TexasRe d^S^^HfcA 
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